
Basic Swimming Pool Plan Review and 
Pipe Calculations Training



Items You Will Need
Pool Plans and Equipment Specifications
Pool Rules – Office Administrative Hearings 

Website
http://reports.oah.state.nc.us/ncac.asp?folderName=%5CTitle%2015A%20-
%20Environmental%20Quality%5CChapter%2018%20-%20Environmental%20Health

Calculator and Architect’s Scale 
 Flow Chart for Schedule 40 Pipe – Velocity
Highlighters (3 or 4 different colors)
NSF.org



Items You Will Need
Pool Plan Review Checklist
Drain safety data sheet
Plan review calculations sheet



What Should Plans Include?
 Rule .2509 states the plans shall be prepared by a 

“registered design professional”, which is either a:
 NC Professional Engineer (P.E.), or a
 NC Registered Architect

 Two complete sets of plans shall be submitted
 Minimum size (18 x 24 inches)
 Maximum size (36 x 42 inches)
 Plans shall be drawn to scale
 Plans shall include specifications



Quiz time?
What about landscape Architects? 



What Should Plans Include?
1. Plan and sectional view dimensions of both the 

pool and the area enclosed by the barrier 
fences to include the bathhouse and the 
equipment room and pool accessories

2. Specifications of all treatment equipment used 
and their layout in the equipment room

3. A piping schematic showing piping, pipe size, 
inlets, main drains, skimmers, gutter outlets, 
vacuum fittings and all other appurtenances 
connected to the pool-piping system



What Should Plans Include?
4. Layout of the chemical storage room
5. Specifications for the water supply and 

wastewater disposal systems that 
include aspects such as well location and 
backwash water disposal where 
applicable.



Pool Plan Review Deadline
 The Department shall approve, disapprove, or 

provide written comments on plans and 
specifications for public swimming pools 
within 30 days of their receipt.

*If such action is not taken within 30 days, the 
plans and specifications shall be deemed 
approved.



What To Do First?
Complete the Drain Safety Data Sheet first.
Next, complete the calculations sheet. 
Finish with the Pool Plan Review Checklist –

Look for each of the checklist items on the 
plans. Determine if the items meet the 
rules.

 If items don’t meet the rules – they will need 
to be addressed in the letter to the engineer 
or architect.



What To Do Next?
 If some specifications are not included, try 

to complete as much of the checklist as 
possible, list missing items for letter.

Contact the engineer or architect to send the 
necessary specifications.

 If specifications can’t be obtained quickly –
send a disapproval letter indicating the 
specifications that are needed to complete 
the plan review.



Reviewing the Plans
Once you have completed the calculations 

and checklist, you have the information that 
you need to write an approval or a 
disapproval letter. Items you have “flagged” 
will be the items you list in your letter.

 In some cases, you may have only minor 
items flagged that can be communicated as 
conditions in an approval letter. (You can 
also include reminders.)



Important Things to Remember
 There have been some changes in the rules since 2010 

that you need to be aware of when reviewing plans.
 Open-pipe inspection - .2509(e)
 Pool finish (use artist gray scale or reflectance testing to 

determine if finish is light enough) - .2514 (c)
 Sun shelves - .2515 (b) – connect to pool with stairs or 

properly sloped floor.
 Skimmer piping (after 5/1/2010) shall be sized to handle 

the maximum flow rate for the required number of 
skimmers, but in no case less than 100 percent of the 
design flow rate - .2518 (c)



Important Things to Remember
 Perimeter overflow system piping (after 5/1/2010) shall 

be sized to handle 100 percent of the design flow rate. -
.2518 (c)

 The main drain piping (after 5/1/2010) shall be sized to 
handle 100 percent of the design flow rate. - .2518 (c)

 Vacuum ports that are provided shall be at least 6 inches 
and no greater than 18 inches below the water line and 
shall have a self-closing cap designed to be opened with a 
tool. - .2518 (f)



Important Things to Remember
 Flow-through rate for each skimmer is between 20 gpm

and the maximum flow the skimmer is certified for under 
NSF Standard 50. - .2518(k)(3)(A)

 For stairs wider than 20 feet, additional handrails shall be 
provided and spaced no more that 10 feet from adjacent 
handrails or stair ends. - .2521 (b)(3)

 Lighting – Must meet .2524 (d or e) for new pools
 Fences – 45 inches between horizontal members and no 

more than 2 inches underneath. .2528



Important Things to Remember
 Drain Safety Compliance in Rule .2539 SUCTION HAZARD 

REDUCTION.
 Drain Safety Data Sheet should be completed as part of 

plan review.  You can ask RDP to include, but it is not 
required.





Turnover Rate vs. Design Flow
• Turnover Rate – The minimum flow rate for the type of pool 

to meet the rule requirements.

• Design Flow Rate – Flow rate for the specific pump chosen.  
Measured at 65 TDH unless calculated by engineer.  



Turnover Rate vs. Design Flow
The design flow rate must be greater than the minimum 
turnover rate to assure proper filtration and disinfection.

Design flow rate will be used for:
 Pipe sizes (will be based on 140 gpm)
 The filter(s) (must be able to filter water at 140 gpm)
 Minimum number of inlets 



Also look at maximum pump flow
 Maximum Pump Flow is the amount of water the pump 

will pump at the lowest head shown on the pump curve.

 The maximum pump flow is used for drain cover sizing only.

 Example: If the maximum pump flow is 220 gpm – then 
each drain cover on a 2-drain pool shall be rated to handle 
a flow of at least 220 gpm or more.



Let’s look at “Fairfield Inn or pool 
plans scan” AND a copy of the 
“plan review calculations and 
components sheet” from the items 
that were shared with you prior to 
the class.



Plan Review Group Exercise
1.  Pool type and required 

turnover rate denominator.
__pool use 360____

First determine what type of public 
pool plans have been submitted 
and refer to the chart on the right 
to determine minimum turnover 
rate

Pool Type and Turnover Rates

6 Hour Turnover  USE (360)
 Swimming pool (standing water 0+’ but usually 3’ min water 

depth) .2518(b), 
 Water slide landing pool >60,000 gal .2543(b),  
 Scuba pool, .2544©(2)
3 Hour Turnover USE (180)
 Water slide landing pool <60,000 gal with auto chemical 

controller .2543(b)

2 Hour Turnover USE (120)
 Wading pool (24” max depth separate from larger 

pool).2531(a)(3), 
 Water slide pools <60,000 gal without auto chemical 

controller .2543(b), 
 Training pools (24-36” depth) .2543©(1),
 Exercise therapy spa >1000 gal .2544(d)(2)
1 Hour Turnover USE (60)
 Stand- alone children’s activity pool(CAP) .2531(b)(2)
.5 Hour Turnover USE (30)
 Recreational spas, all swim spas, hot tubs .2532(1),
 Interactive Play Attractions (IAPA), Spray grounds 

.2543(d)(5),
 Exercise therapy spa <1000 gal .2544(d)(2) 
 Float Tank .2544(b)(4) 2X every hr. not in use and 2X 

between @ user

Swimming pool with a 
6-hr turnover rate:
60 min/1 hr X 6 hr = 360 minutes



Page SP-1 show a 3’ to 5’ deep pool



2. Pool Perimeter (lengths + widths)

Add lengths + widths 14’ + 14’ + 25’ + 25’ = 78’ LF



2. Pool perimeter (lengths + widths)                   
(circle perimeter = πd)

Pool Specifications on plans show 74.5 LF.  
Use this number since it was calculated by a 

CAD program and accounts for curved corners.  



Found on page SP1



3. Pool surface area  (length X width)

Multiply length X the width
14’ X 25’ = 350 SQ. FT.

Pool Specifications on page SP-1 show 346 SQ. FT.



4. Pool Volume
Length

width



4. Pool volume = length X width X avg. depth X 7.48, 
(There are 7.48 gallons per cubic foot of water.)
(circular is πr^2  X avg depth X 7.48 is used for round pools.)  

Length = 25’ Width = 14’ Average depth (3’+ 5’) = 8’/2 = 4’

25’ x 14’ x 4’ x 7.48 = 10,472 gal

Pool Specifications on plans show 10,366 gal



Found on page SP1



5. Minimum turnover flow rate for a pool required by the rules: 
pool volume (Ref #4) ÷ assigned denominator in chart (Ref #1), 

10,366 gallons ÷ 360 minutes = 28.8 GPM



6. Design flow rate of circulation must be > than minimum turnover 
flow rate:  Ref #6 > Ref #5 

Pump Mfg; Pentair________
Model #: WFE-2_______ HP____1/2_______
____30 - 32__GPM at ____65______TDH

Pool Specifications on page SP-1 shows 
32 GPM @ 5hrs 24min

32 GPM exceeds the minimum turnover of 28 GPM 



Flow rate

Max flow





Design flow rate (32 gpm) will be used for:
• Checking pipe sizes 
• Checking filter(s) capable of handling 32 gpm
• Required number of inlets



Max Flow of Circulation Pump is used for approving the drain cover  

Max Flow ___90______ GPM  

• Note: Use least resistance: lowest Total Dynamic Head.  If a multi-speed or 
variable speed pump is provided, you must use Max flow of the highest speed 
for drain cover comparison and approval.



7. Number of inlets required _____, Plan shows _______  
(Design flow in Ref #6 ÷ 20 GPM), 

Inlet Notes:
• Must have a minimum of 4 inlets for pools and uniform circulation/ no part of pool more than 25 

feet from any inlet 
• Must be adjustable  

Inlet Mfg. & Model #: _____Hayward  SP-1419C____

32gpm/20 = 1.6 inlets; however, are there 4 inlets to meet minimum 
required by the rules?  

The Pool Equipment List and SP1 show 4 inlets



Inlets listed on page SP2 under 
equipment list



4 return inlets 
shown on SP1



8. What filter is shown on equipment list?



FILTER

Filter media rates are found in rule .2519.  High-rate sand filters are sized at 15 – 20 gpm
flow (per mfg) to determine how much square footage of filter surface is required.  



Filter 
Spec 
Sheet



9. Surface Overflow systems:   
Number of NSF skimmers required: ________, Plan shows _______  

Skimmer Notes:
• Pool surface area (Ref #3) ÷ 400sf or fraction thereof for swimming pools, 
• Where flooded suction on the pump is not possible to prevent cavitation or loss of 

prime, skimmers shall be protected from air entrapment by auto-fill, fill spout/ hose.   
Equalizer lines are now prohibited in public pools.  

Skimmer Mfg. Aquastar & Model # SKR101
Max flow for Skimmer provided per NSF Listing. ____55___ GPM; 

may require additional skimmers if inadequate. 

346 SF ÷ 400 SF = 0.87, round up to 1 Skimmer

The Pool Equipment List SP-2 and SP1 show 1 Skimmer



Skimmer listed on equipment list on SP2





SP1

Only 1 Skimmer is required per 400 SF surface area



Also under 9, gutter system and or Balance Tank.

Doesn’t apply to the plan, because this pool is using a skimmer 
rather than gutter system and there is no balance surge tank.  



10.  Circulation Main Drains and pipe size: PVC Sch. 40 Pipe Sizing Chart per .2518© 

pipe size 1” 1.5” 2” 2.5” 3” 4” 6” 

Suction PVC pipe @6ft/sec 
(all  drains, skimmers, gutters) 

16 38 62 89 138 238 539 

Discharge or Returns (inlets) 
PVC pipe  @10ft/sec 

27 63 104 149 230 396 899 

Number of drains provided: __________ 
• in deepest section
• within 15 ft. from a side wall. 
• connected by T pipe at least 3’ apart at center or on different planes of pool 
• max 30’ apart
• Meets APSP-7
• If no drains provided, provisions for emptying pool completely provided per .2518(j)(1) N/A.  

Main drain pipe size required using pipe sizing chart above:  ____________” ,  Plan shows ___________ “

(Ref #6) , What is our design flow? 
• Pipe size must be capable of carrying 100% design flow of circulation pump per .2518(d) 

Number of main drains provided: 2
Main drain pipe size required using pipe sizing chart: 1.5” based on 32 GPM design flow.
Plan Shows: 2” 

Are all 
of these 
criteria 
met?



POOL PLUMBING PLAN SP1 showing 
main drain plumbing 2” suction PVC

¼” = 1’ scale



11. Max flow of circulation pump ________ GPM 

Note: 
• Use lowest TDH on circulation pump performance curve OR engineer calculated TDH.
• If multi-speed or variable speed pump is provided, use Max flow of highest speed for drain 

cover comparison in #18.)  REF #7

Max flow of circulation pump is 90 GPM





12. Max flow rating of main drain covers ___________ max GPM per floor/ wall 
• Life span of cover _______ years:  
• Cover Mfg. & Model #_______________________ 
• Cover GPM rating must be higher than max flow of pump. 

VGB main drain covers 560/300 max GPM per floor/ wall 
Life span of cover 5 years:  
Cover Mfg. & Model #_Aquastar 914101

Are covers rated higher than the max flow of the pump?  YES
560 GPM is greater than max flow 90 GPM of circulation pump.





13.  Main drain sump requirements (Use VGB drain cover Manufacturer Installation Instructions provided for single 
or double drain cover to see recommended mfg. sump(s) OR field-built requirements per .2518(j)(3) and .2539(c)(3)(Per APSP – 16,
page 4)

Manufactured Sump OR minimum Field Built Sump Measurements
Model # Letter from Registered Design Professional certifying sump is to be built per 

requirements.

FIELD BUILT SUMPS MUST BE CERTIFIED BY A REGISTERED DESIGN PROFESSIONAL OR ENGINEER per APSP 7, page 4

Hydrostatic Relief Valve or Drainage Provided per .2515 (b).  Manufacturer and Model#_________________

Hydrostatic Relief Valve?  YES, Manufacturer and Model: Hayward SP-1056

Aquastar 914101 requires a minimum of 3” sump depth to pipe.  
Does the plan show if this is met?  NO, “NTS”, means Not To Scale.

But the suction outlet specification sheet that this cover is a compatible grate.   







Hydrostatic Relief Valve?



Hydrostatic Valve
SP1056



14.  Skimmers pipe size required _______________”  Plan shows ___________” 

Note: 
• Pipe must handle 100% of design flow rate (Ref #6), which is 37 GPM.  
• Skimmer equalizer lines are prohibited in new construction.
• Is autofill/ flooded suction provided _______.  Auto-fill mfg #_____________________

Pipe Size Required 1.5”  Plan Shows 2”  (SP1)

Yes/ Pentair T40FW  Autofill W/Brass Float Valve (Pool Equipment List)

 
PVC Sch. 40 Pipe Sizing Chart per .2518(c) 

pipe size 1” 1.5” 2” 2.5” 3” 4” 6” 

Suction PVC pipe @6ft/sec 
(all  drains, skimmers, gutters) 

16 38 62 89 138 238 539 

Discharge or Returns (inlets) 
PVC pipe  @10ft/sec 

27 63 104 149 230 396 899 



Auto-fillskimmer

Pool Plumbing Plan on SP1



Or gutter system overflow pipe size _____________”Plan shows _____________ “  
• Must handle 100% of design flow per .2518(j)(3))  (Ref #6)  Use chart below.  

N/A for this pool because it is designed with recessed 
automatic skimming rather than gutters.  



15. Inlet return pipe size required __________” , Plan shows__________" 
• Use Discharge pipe sizing chart. 
• Must handle 100% design flow of discharge (Ref #6) per .2518(d) and reduction in 

pipe branches must be sized to handle flow of inlets in each branch.

Based on chart, the pipe size required is at least 1.5”

What does the plan show? 2”

 
PVC Sch. 40 Pipe Sizing Chart per .2518(c) 

pipe size 1” 1.5” 2” 2.5” 3” 4” 6” 

Suction PVC pipe @6ft/sec 
(all  drains, skimmers, gutters) 

16 38 62 89 138 238 539 

Discharge or Returns (inlets) 
PVC pipe  @10ft/sec 

27 63 104 149 230 396 899 



4 inlets discharge 
through a 2” return loop



16. Disinfectant Method: (Erosion, salt or liquid)

Verify NSF & properly sized per volume of pool:____________________
Ref. NSF.org Mfg. & Model #____________________________________

Note:
• If erosion feeder, properly sized and additional flow meter shown if 

required by NSF Std. 50  

• If salt system, cell capacity/ # cells: Per NSF Std. 50 annex must produce 
3 lb/day/10,000 gallons.  If for water conditioning only, no sizing 
required, but must have other approved disinfectant system

• If liquid chlorine pump, a method to prevent operation when no water 
circulation pump operating per .2535(6) (aka Interlock)







17. Vacuum cleaning system provided per .2518(f)

• Note:
• Vacuum ports located on pool wall 6”-<18” below water level.  Skimmer 

vacuums may be used in pools with ≤2 skimmers and negate need for separate 
vacuum port.

• Vacuum piping, if separate from skimmer operation may be suction or 
discharge and should be sized according to manufacturer’s requirements.

• Specifics not mentioned in rules.
• Self- closing caps requiring tools to open per .2518 (f)

Port vacuum cover Mfg._____________________________
Model#___________________________

Note: no vacuum line shown on plumbing plan



Vacuum line not shown 
so CPO will vacuum 
through the skimmer.





18. Valves provided to control flow from drains, surface skimmers or 
surface overflow systems, and vacuuming cleaning system  .2518 (c) and (f) 



Valves on each suction and return line plus a multi-port valve required. 



19. Drainage discharged through air gap from pool overflow, 
deck drains and filter backwash per .2513(b) 





20. If lighting is provided: 0.5 watts per SF of pool surface (or 
lumens as required in rule .2524(d).

Nighttime swimming must meet Session Law 2017-209 and requires a 
nighttime visit by EHS.

Pool plan shows 500-watt light

350 sq. ft. x 0.5 = 175 watts required, lighting on 
plan exceeds requirement.



20. Pool Lights



21.  Minimum deck width required _______ ft. per .2522 (a) – © & (i)   (Ref #3)   
Minimum Deck Requirements    
 Outdoor Pool Indoor Pool Wading Pool Spa Interactive Play  Permanent Structure 
Deck Clearance < 1600 sf = 6 ft 

> 1600sf = 8 ft 
5 ft 4 ft 4 ft at least ½ around  Not Required 5 ft around diving board,  

handrail, slide, or other  
permanent structure  

Vertical Clearance NA 7 ft 7 ft  7 ft  Not Required 13 ft above board 
See Rule .2517 

.2522 (a-e, i), .2543 (10), Special purpose pools such as waterslides and wave pools may vary from the minimum requirements to accommodate features.
ADA Chairs – NC Building Code enforced.  New constructed pools over 300’ perimeter may be required 2 access entries (lift and ramp).  Lifts are permitted to 
infringe on pool decks but cannot block emergency egress corridors required for fire safety.  Deck slope to drain ¼ to ½”/ft; slip resistant.   

Minimum deck width required is 6 FT. because pool surface area is < 1600 sf

SP1 shows sufficient deck space



Measure Deck Space on SP1 
and A5.08 which shows 
furniture – next slide





22.  Ladders, steps, stairs, handrails required ___________, Plan shows _________

Notes:
• If >2’ deep, 1 in shallow; 1 in shallow & deepest, every 75’.  
• If pool width > 30 ft, 2 ladders are required on either side of the deep end.  
• Total # of Ladders/ Handrails Required = Perimeter ÷ 75 ft along shallow (5’ depth of 

perimeter.   Subtract one if steps present in shallow end) 

Need 1 in shallow and 1 in deep

SP1 show a set of stairs in the shallow end and a ladder in 
the deep end



Ladder and stairwell



23. Pool bather load _______ (Pool surface area (Ref #3) ÷ applicable # in chart below and round down)                     POOL DEPTH(s) ________             

 

Portion of Pools <5 ft                                                     15sf/person per .2529(1) 
Portion of Pools >5 ft (-300sqft at diving boards)                          24sf/person per .2529(2) 
Spas, wading pools, CAP                                                             10sf/person per .2529(3) &.2531(a)(8) 
Interactive play attraction splash zone                                         25sf/person per .2529(4) 

346sf/15sf per person = 23 people

Pool Specifications shows bather load is 23 persons on SP1



Found on page SP1



24.  Restroom fixtures based on bather load. (.2526)  Use chart for bath houses for male/ 
female facilities.  At hotel, motel, condo or apartment complex where the farthest unit is more 
than 300’ from the pool as measured along walkways, only a toilet and lavatory are required. 

Divide Ref #12 equally between men and women.  
Men Toilet Lavatory Urinal Showers Women Toilet Lavatory Showers 
0-50 1 1 0 1   0-50 1 1 1
51-100 1 1 1 1  51-100 2 2 1  
101-200 2 2 2 1  101-200 3 3 1  
201-300 2 2 2 2  201-300 4 4 2  
301-400 3 3 3 2  301-400 5 5 2  
401-500 3 3 3 3  401-500 6 6 3  
501-750 5 5 5 3 501-750 8 7 3  
*If rinse showers are located on pool deck, 1 per every 200 bathers 
*Shower drains are enforced by the building codes department.  Typically, showers in bathhouses drain to sewer and cold-water showers 
on pool decks drain to the deck drains. 

With a bather load of 23, 1 toilet 1 lavatory and 1 shower would be required for 
both men and women. 



Bathroom facilities

1 extra water closet and lavatory for the women’s restroom.  What about shower?



25. Chemical storage room minimum size: ______ sf  
Rules require a min 5sf for 10,000 gallons + 1sf for each additional 3000 gallons 
(REF #4)  PLAN ______ SF

10,366  
- 10,000 g 5 SF
=         366 g 1 SF

6 SF required minimum chemical storage 

Plan shows ? SF of chemical storage space.  



Use architect’s scale 
to measure chemical 
storage room 
dimensions.



Numbers 26 - 33 on the calculation sheet deal with water 
features such as deck jets, fountains, and hydrotherapy .  

None are part of this pool design so these items don’t apply.  



Questions?


